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[57] ABSTRACT 
An electronic timer circuit comprising a condenser for 
storing charged electrons, a control switch opened and 
closed in responseto the status of a sensed condition, a 
controlled switch for controlling a load, a high input 
impedance circuit coupled to the controlled switch for 
discharging the condenser and for causing the con 
trolled switch to close when the control switch is closed 
and the charge stored in the condenser is greater than 
some predetermined amount and a switching compo 
nent responsive to the control switch for restricting the 
discharge rate of the condenser to a low level. 

13 Claims, 5 Drawing Figures 
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ELECTRONIC TIMER 

FIELD OF INVENTION 

This invention relates to electronic timer circuits and 
more particularly, to electronic timer circuits in auto 
mobiles for intermittently supplying electric power to a 
load for some predetermined interval after the ignition 
switch is turned off. 

DESCRIPTION OF THE PRIOR ART 

FIG. 1 illustrates and example of an electronic timer 
that controls a load in response to a thermal switch (for 
example, one that opens at normal temperature and 
closes at an abnormal temperature) as the control 
switch. 

In FIG. 1, the electronic timer circuit 100 consists of 
a diode 101, condenser 102, constant voltage diode 103 
such as a zener diode or the like, resistor 104, transistor 
105, resistors 106 and 107, transistor 108, resistor 109 
and relay 110 having relay contacts 110A. Source 1 is 
the supply voltage for the electronic timer 100. Control 
switch 2 (thermal switch) is a switch which opens and 
closes according to the temperature and opens and 
closes intermittently. Load 3 is a fan motor and is con 
trolled by electronic circuit timer 100. Ignition switch 4 
connected between voltage source 1 and condenser 102 
causes condenser 102 to be charged when ignition 
switch 4 is closed. Furthermore, as soon as ignition 
switch 4 is opened, the timer operation starts and sets 
the timer starter point. When ignition switch 4 is 
closed, load 5 becomes part of the load of voltage 
source 1. 

In operation, when ignition switch 4 is shut, con 
denser 102 is charged by electronic voltage source 1 
through diode 101 and resistance 104. When condenser 
102 is charged, constant voltage diode 103 acts to main 
tain the voltage applied to condenser 102 and diode 101 
acts to block the discharge of condenser 102 through 
load 5 when ignition switch 4 is opened. Resistor 104 
acts to protect the constant voltage diode 103 and also 
functions as the base bias resistor of transistor 105. Re 
sistor 106 is a high valve in the range of thousands of 
ohms and is used to aid the self discharge of condenser 
102. Resistor 107 provides over current protection for 
the base of transistor 105. At this stage, if ignition 
switch 4 is shut and control switch 2 is opened, con 
denser 102 is charged and transistors 105 and 108 do not 
operate and thereby do not cause relay 110 to close 
contacts 110A. Furthermore, if ignition switch 4 is shut 
and control switch 2 is closed, transistors 105 and 108 
are operated thereby causing relay 110 to close its 
contacts 110A and supply power to load 3. 

If when ignition switch 4 is opened, a control switch 
2 is closed, voltage is applied to transistors 105 and 108 
through relay 110. Transistors 105 and 108 are then 
driven on by the charge stored in condenser 102 and 
current flows through transistors 105 and 108. Since 
relay 110 is connected in series with the collector of 
transistor 108, relay 110 is actuated by the current ?ow 
ing through transistors 105 and 108 thereby closing 
contacts 110 and coupling voltage source 1 to load 3. 
With ignition switch 4 open and control switch 2 

shut, condenser 109 is gradually discharged through the 
emitter follower circuit comprising transistors 105 and 
108. So long as the charge on condenser 102 is sufficient 
to keep transistors 105 and 108 and control switch 2 is 
closed, relay 110 is actuated. However, when control 
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2 
switch 2 is opened, the base emitter junction of transis 
tors 105 and 108 functions as a diode in the normal 
direction and condenser 102 is immediately discharged. 
Accordingly, if control switch 2 is again closed, there is 
no charge on condenser 102 to drive transistors 105 and 
108 on. Accordingly, it should be apparent that the 
circuit of FIG. 1 only operates once to supply power to 
load 3 and only if control switch 2 is closed when igni 
tion switch 4 is opened. Typically, in the situation 
where load 3 is an electric fan motor, when the fan 
motor stops, the temperature of the engine rises and the 
control switch 2 is again closed. This process is repeated 
again and again. For the circuit shown in FIG. 1, since 
condenser 102 is rapidly discharged when control 
switch 2 is opened for the ?rst time, the circuit of FIG. 
1 does not supply power to the load 3 when the temper 
ature rises after the fan motor stops. 

SUMMARY OF THE INVENTION 
In keeping with the principles of the present inven 

tion, the objects are accomplished with the combination 
of a condenser for storing electrons, a control switch 
opened and closed in response to the status of a sensed 
condition, a controlled switch for controlling a load, a 
high input impedance circuit coupled to the controlled 
switch and a switching component responsive to said 
control switch for restricting the discharge rate of the 
condenser to a low lever. The high impedance circuit 
discharges the condenser at a predetermined rate and 
also'causes the controlled switch to close when the 
control switch is closed and the charge stored in the 
condenser is greater than some predetermined value. 

Accordingly, it is a general object of- the present 
invention to provide an electronic timer circuit having 
a timer timing condenser which discharges at a rate 
substantially independent of the operation of the control 
switch. 

It is still another object of the present invention to 
provide an electronic timer circuit with a timing capaci 
tor which does not discharge immediately when the 
control switch is open. 

It is yet another object of the present invention to 
provide an electronic timer circuit which is inexpensive 
and easy to manufacture. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above mentioned and other features and objects 
of the present invention will become more apparent by 
reference to the following description taken in conjunc 
tion with the accompanying drawings, wherein like 
reference numerals denote like elements, and in which: 
FIG. 1 illustrates 'a prior art electronic timer circuit; 
FIG. 2 shows an electronic timer circuit in accor 

dance with the teachings of the present invention; and 
FIGS. 3(A), (B) and (C) illustrate the signals of the 

embodiment of FIG. 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIG. 2, shown therein is an embodiment 
of the electronic timer circuit in accordance with the 
teachings of the present invention. InFIG. 2, the elec 
tronic timer circuit 100 includes transistors 105 and 108' ' 
having the collector of transistor 105 coupled to the 
collector of transistor 108 and the emitter of transistor 
105 coupled to the base of transistor 108. One end of 
resistor 107 is coupled to the base of transistor 105 and 
the other end of resistor 107 is coupled to the junction 
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formed by one end of resistor 106, one end of timing 
condenser 102 and the cathode end of diode 101. One 
end of resistor 104 is grounded and the other end of 
resistor 104 is coupled to the junction formed by the 
other end of resistor 106, the other end of timing con 
denser 102 and the anode end of constant voltage diode 
103. The cathode end of constant voltage diode 103 and 
the anode end of diode 101 are coupled together. 
The anode end of diodes 120 and 111 are coupled 

together and the cathode ends of diodes 120 and 111 are 
coupled respectively to one end of resistor 116 and the 
collector of transistor 108. Diode 119 is coupled across 
the coil of relay 110 and the junction formed by the 
cathode end of diode 119 and one terminal of the coil of 
relay 110 is coupled to the collector of transistor 105. 
The other terminal of the coil of relay 110 is coupled to 
the collector of transistor 118. 

Resistor 113 is coupled between the emitter of transis 
tor 108 and the base of transistor 118. Resistor 114 is 
coupled ‘between the base and emitter of transistor 118 
and the emitter of transistor 118 is coupled to the collec 
tor of transistor 115. The other end of resistor 116 is 
coupled to the base of transistor 115 and to one end of 
resistor 117. The other end of resistor 117 and the emit 
ter of transistor 115 are grounded. The circuit of transis 
tors 105, 108 and 118 comprises a high input impedance 
Darlington emitter follower circuit. 

Onev terminal of ignition switch 4 is coupled to one 
endof load 5 andto the junction formed by the anode 
of diode 101 and the cathode of constant voltage diode 
103. The other terminal of switch 4 is coupled to a 
positive source of voltage represented by voltage 
source 1. The other end of load 5 and voltage source 1 
are grounded. The two terminals of control switch 2 are 
coupled respectively to the junction formed by the 
anodes of diodes 120 and 111 and a positive source of 
voltage. One contact of normally open relay contacts 
110A. of relay 110 is coupled to a positive source of 
voltage and the other contact of relay contacts 110A is 
coupled to one end of load 3 and the other end of load 
3 is grounded. 
For the purposes of illustration, assume that control 

swtich 2 is initially open, that ignition switch 4 is closed, 
and condenser 102 is fully charged. In operation, when 
ignition switch 4 is opened, the electrons stored in con 
denser 102 begin to discharge. The discharged electrons 
through resistor 107 across the base emitter junction of 
transistor 105 which is in the nonconducting state and 
across the base emitter junction of transistor 108 which 
is also in the nonconductive state. Moreover, the cur 
rent discharged from condenser 102 discharges through 
resistors 113 and 114 and across the collector emitter of 
transistor 115.'However, since the discharged current 
flowing across the collector to emitter of transistor 115 
is only a leakage current, the discharge of the electrons 
stored in condenser 102 occurs very gradually. Diode 
111 is provided to prevent condenser 102 from dis 
charging through resistors 116 and 117. 
When control switch 2 is closed, voltage from source 

1 is applied to the collectors of transistors 105 and 108 
through diode 111. The charge stored in condenser 102 
is applied to the bases of transistors 105 and 108 and 
thereby causing them to conduct. Collector voltage is 
also applied to transistor 115 through diode 111 and 
resistors 113 and 114. Simultaneously, current ?ows in 

~ resistors 116 and 117 through control switch 2 and 
transistor 115 is driven into the conductive state by its 
voltage developed across resistor 117. As a result 
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4 
thereof, current flows through the coil of relay >110 
thereby causing relay ‘contacts 110A to close. Load 3 is 
thereby supplied with power from source 1. Diode 119 
acts to absorb the inverse voltage generated by the 
inductance of I the coil of relay 110 when the current to 
relay 110 is shut off. Furthermore, diode 120 is provided 
to prevent the outflow of current through resistors 117 
and 116 and through control switch 2 in the situation 
where the source 1 is mistakenly connected with in 
verse polarity. 

In this example, since the input impedance of the 
emitter follower circuit, which consists of transistors 
105, 108 and 118 and resistors 113 and 114, is very high, 
the discharge of condenser 102 is accomplished very 
gradually. Furthermore, when control switch 2 is 
opened, collector voltage is not supplied to transistor 
118 and consequently contacts 110A of relay 110 are 
opened and the power supplied to load 3 is terminated. 
So long as condenser 102 has not discharged below 
some predetermined level sufficient to turn on transis 
tors 105, 108 and 118 when control switch 2 is closed 
again, relay 110 is actuated thereby closing contacts 
110A and supplying power to load 3 again. ‘ 
As is clear from the foregoing discussion, by using 

transistor 115 as the switching component, the dis.-v 
charge rate of condenser 102 remains at a level equal to 
the diode reverse direction current of transistor. 115 
when control switch 2 is open. Accordingly, when 
control switch 2 is closed again, a sufficient numberof 
electrons are stored in condenser 102 to operate relay 
110. . - 

FIGS. (3A), (B) and (C) are diagrams of signals to 
illustrate the performance of the embodiment shown in 
FIG. 2. i I . 

FIG. 3(A) illustrates the interval during which the 
electronic timer 100 maintains its function as a timer, the 
discharge, of condenser 102. In FIG. 3(A), time t1 is the ' 
time at which the ignition switch is opened and the 
charging of condenser 102 is terminated. Time t5 is the 
discharge time of condenser 102. 
FIG. 3(B) is a diagram of the‘signalsshowin'g the on 

and off operation of control switch 2. Control‘ switch 2 
acts intermittently and irregularly according to the 
temperature and, as shown in FIG. 3(B), control switch 
2 is shut at time t2. When control switch 2 is shut, tran 
sistors 115 and 118 both conduct and relay 110 is actu 
ated and contacts 110A are closed. 
FIG. 3(C) is a signal diagram to show the power 

supplied to load 3. Since relay contacts 110A are closed 
at time t2 when control switch 2 is closed, the power 
supplied to load 3 comprises that supplied by source 1. 
The power supplied to load 3 continues the control ' 
switch 2 is closed, the time from t; to t3. 
At time t4 when control switch 2 is shut again, power 

is again supplied to load 3. Although control switch 2 is 
closed until time t6, as shown in FIG. 3(A), at time t5 the 
discharge of condenser 102 is completed and the timer 
function is terminated. Accordingly, at time t5 the 
power supplied to load 3 is interrupted. 
Although in the embodiment of this invention a ther 

mal switch is shown as the control switch, it is possible 
to use other types of switches or semiconductor 
switches or the like according to the purpose‘ of the 
timer. Furthermore, the ignition switch can be replaced 
by some other type of switch. In addition, any high 
input impedance circuit can be substituted for the Dar 
lington transistor circuit illustrated in the embodiment 
of FIG. 2. Such high input impedance circuits include 
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?eld effect transistors or other nontransistor circuits. 
The switching component of transistors 115 can also be 
replaced by other switching components such as a thy 
ristor or the like. 

In all cases it is understood that the above described 
embodiment is merely illustrative of but one of the 
many possible speci?c embodiments which can repre 
sent applications of the principals of the present inven 
tion. Numerous and varied other arrangements can be 
readily devised in accordance with these principals by 
those skilled in the art without departing from the spirit 
and scope of the invention. 

I claim: 
1. An electronic timer circuit comprising: 
a source of electrical power; 
a condenser coupled to said source of power for stor 

ing a charge; 
a control switch means; 
a load; 
a controlled switch means for controlling the power 

to said load; 
a high input impedance circuit for discharging said 

15 

stored charge in said condenser at a predetermined ' 
rate and for causing said controlled switch means 
to allow power to be supplied to said load when 
said control switch means is closed and said charge 
stored in said condenser is greater than some prede 
termined amount; and 

a switching component coupled to said high input 
impedance circuit which is actuated in response to 
said control switch means to reduce the discharge 
current through said switching components when 
ever said controlled switch means is opened and 
not allowing power to be supplied to said load. 

2. An electronic timer circuit according, to claim 1 
further comprising a power switch provided between 
said condenser and said source of electrical power for 
interrupting the charge being stored in said condenser 
from said source of electrical power. 

3. An electronic timer circuit according to claim 2 
wherein said control switch means comprises a thermal 
switch which is open when the temperature is below 
some predetermined amount and which closes when the 
temperature exceeds said predetermined amount. 

4. An electronic timer according to claim 3 wherein 
said power switch comprises the ignition switch of an 
automobile, said source of electrical power comprises 
the battery of an automobile and said load comprises a 
fan motor. 

5. An electronic timer circuit according to claim 1 
wherein said high input impedance circuit comprises a 
Darlington transistor circuit. 

6. An electronic timer circuit according to claim 5 
wherein said controlled switch means comprises a relay 
having its coil coupled to said Darlington circuit and 
said control switch means and at least one pair of nor 
mally opened relay contacts provided between said fan 
motor and said battery. 
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6 
7. An electronic timer circuit according to claim 5 

wherein said high impedance circuit further comprises a 
transistor having a base coupled to said control switch 
means. 

8. An electronic timer circuit according to claim 1 
wherein said high input impedance circuit comprises an 
emitter follower transistor circuit and a transistor hav 
ing its base coupled to said control switch means. 

9. An electronic timer circuit according to claim 1 
wherein a discharge circuit including a resistor is cou 
pled in parallel with said condenser. 

10. An electronic timer circuit according to claim 1 
wherein said switching component comprises a transis 
tor having its collector coupled to said high input impe 
dance circuit, its emitter coupled to a ground and its 
base coupled to said control switch means. 

11. An electronic timer circuit comprising: 
a source of electrical power; 
a condenser connected to said source of electrical 
power for storing a charge; 

a load; 
a high input impedance switching circuit including an 

input circuit is connected to said condensor so that 
the input circuit becomes a discharge circuit of said 
condesnor and an output circuit is connected to 
said load; and 

a switching component inserted in series with said 
discharge circuit which is selectively controlled on 
and off under the predetermined condition. 

12. An electronic timer circuit according to claim 11 
wherein said switching component comprises a control 
switch means selectively controlled on and off under 
the predetermined condition, and a transistor having its 
collector and emitter inserted into said discharge circuit 
and its base connected to said control switch means. 

13. An electronic timer circuit comprising: 
a source of electrical power; 
a power switch; 
a condenser connected to said source of electrical 
power through said power switch for storing a 
charge while said power switch is conducted; 

a relay having a relay coil and at least one pair of 
normally opened relay contacts; 

a high input impedance switching circuit including an 
input circuit connected to said condenser so that 
the input circuit becomes a ?rst discharge circuit of 
said condenser and an output circuit connected to 
said relay coil; 

a second discharge circuit connected in parallel with 
said condenser to be a second discharge circuit for 
said condenser; 

a control switch means selectively controlled on and 
off under a predetermined condition; 

a transistor having its collector and emitter inserted 
into said ?rst discharge circuit and its base con 
nected to said control switch means; and 

a load connected to said source of electrical power 
through said relay contacts. 
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